The Asia-Pacific Economic Cooperation (APEC) was established in 1989. APEC member countries are remarkably different from each other in many respects. The traditional optimum currency area (OCA) theory may not be suitable for application to APEC. This paper stresses business cycles and trade intensity, which are included in OCA theory, and considers whether or not the "currency union" is suitable. The paper develops a procedure for applying OCA theory to APEC and examines these criteria while taking into account the endogeneity of these criteria. The result indicates that adopting the dollar for currency union is much more reasonable than adopting the yen.
Introduction
The Asia-Pacific Economic Cooperation (APEC) was established in 1989 in response to growing interdependence among Asia-Pacific economies. Its goal is to advance the economic dynamism and the sense of community in the Asia-Pacific region. APEC member countries are remarkably different from each other in many respects. This diversity provides mutually beneficial trade and investment potential, which contrasts starkly with the European Union (EU), North American Free Trade Agreement (NAFTA), Association of Southeast Asian Nations (ASEAN), Mercado Comun del Sur (MERCOSUR) and other economic alliances. However, such diversity, compounded by a legacy of colonialism and political and military conflicts, also increases the difficulties of cooperation.
The new common currency, the Euro, was introduced in EU countries in January 1999. Since then, many economists have disputed whether the monetary union is beneficial in other areas, including the EU. In contrast, there is little chance that a common currency will be adopted in APEC. However, economic linkages among APEC countries have been expanding rapidly. Barriers to trade and financial transactions have decreased and will continue to decrease. I think that we need a mechanism that will provide greater stability in the exchange rates of the region's countries, especially against the dollar and the yen. Stability in exchange rates among countries of the APEC is key to promoting trade and investment in the region and developing economic growth, which will benefit the world economy. The APEC grouping cannot exist for the sake of the US and the dollar. In addition, it would be wise to consider the Chinese yuan in any new currency.
A few proposals have been developed for introducing a common currency among some APEC countries. The proposal is not radical. A Free Trade Agreement (FTA) has been established among some APEC countries. A variation of the Asian Currency Unit (ACU), a basket currency of some Asian currencies, like former European Currency Unit (ECU), or "Asian bonds" should be introduced in conjunction with maintaining the circulation of the countries' individual currencies. Some people think that creating a common currency is no more than a crackpot idea; however, an APEC currency unit may really not be a dream. On the other hand, labor mobility, one of the optimum currency area (OCA) criteria, may not need as much analysis. It is clear that labor mobility is quite low in APEC.
According to OCA theory, developed by Mundell (1961) , McKinnon (1962) and Kenen (1969) , determining the appropriateness of a group of countries forming an optimum currency area requires the satisfaction of certain criteria, including: (1) degree of similarity in business cycles and shocks; (2) degree of openness; (3) degree of factor mobility internationally; and (4) degree of product differentiation. Given the theoretical consensus, OCA theory has been applied extensively. However, compared to Europe, APEC's diversity is substantial. The theory may not be suitable for application to this area. However, Frankel and Rose (1998) consider this procedure to be untenable as OCA criteria, especially criteria (1) and (2), are jointly endogenous. There may well be other economic conditions and benefits, beyond the framework of Mundell, McKinnon and Kenen, for introducing a single or common currency in APEC.
This paper stresses business cycles and trade intensity and considers whether or not the "currency union" in APEC countries is suitable from the view of business cycles and trade. In APEC, trade volume has been increasing. Kurihara (2003) shows the possibility of economic growth by introducing a common currency through growing trade expansion. The present paper focuses on the criteria of traditional OCA theory in connection with trade.
Section 2 reviews the current state of OCA theory and considers the relationship between business cycles and trade, particularly as regards endogeneity among economic variables. Further variables for participation in the common currency area are then identified in Section 3. Finally, Section 4 concludes the paper.
OCA Theory

Background
OCA theory, which was developed by Mundell (1961) , McKinnon (1962) and Kenen (1969) , has been a popular tool for the analysis of currency integration, particularly with reference to the Economic and Monetary Union (EMU) in Europe.
OCA theory considers several criteria. First, it stresses the importance of similarities among business cycles or shocks. Asymmetric business cycles and shocks increase the need for policies. The second consideration is degree of openness. If trade within the area accounts for a high proportion of domestic output, then the country can profit from participating in a common currency area. A third consideration in OCA theory is factor mobility. High labor mobility facilitates adjustment to the adverse effects of asymmetric shocks and reduces the pressure for exchange rate adjustments. Finally, product diversification is proposed as an alternative channel. A country that produces highly diversified products is less vulnerable to sector-specific shocks.
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The validity of the first and second criteria has prompted some discussion. Closer trade relations may result in a convergence of business cycles. Moreover, similar business cycles create good conditions for policy integration and the creation of a common currency union. On the other hand, Frankel and Rose (1998) suggest that the two criteria are endogenous. Eichengreen (1992) shows the existence of endogeneity of OCA criteria in the Latin American countries. Krugman (1993) and Bayoumi and Eichengreen (1993) point out that as countries become more integrated, they specialize rather than diversify. Frankel and Rose (1998) show that in some cases, the correlation between two countries' output increases unambiguously with increased intensity of trade links between the countries; however, this does not necessarily mean that asymmetric shocks are also reduced. It is important to keep in mind that it is not trade intensity alone that induces the convergence of business cycles. The two criteria seem endogenous. This paper takes this into account. 
Empirical test
This paper uses empirical tests to examine OCA theory criteria as follows:
( 1) corr(Ei, Ej) stands for the correlation of economic activity. This paper uses industrial production and gross domestic product (GDP) as indicators of economic activity. 3 They are detrended using the Hodrick-Prescott Filter (Hodrick and Prescott, 1997) . This is a widely used smoothing method. TI denotes the bilateral trade (export plus import) intensity between countries i and j . Ti and Tj denote trade volume in each country i and j . uij represents the myriad influences on bilateral activity correlation, and a and b are the regression coefficients to be estimated. All data are quarterly. The sample period is from 1981 to 1991 and from 1992 to 2002. 4 Of course, the object of interest is the coefficient b. The sign of b tells us which effect dominates. For instance, when trade becomes more highly integrated, countries specialize more in production. The increase in specialization will then reduce the international correlation of income (more asynchronous business cycles resulting from industry-specific shocks) such that b is expected to carry a negative sign. This is commonly known as the specialization effect as identified by Eichengreen (1992) , Kenen (1969) and Krugman (1993) . This is true if most trade is inter-industry. On the other hand, increased integration from intra-industry trade may result in more highly correlated business cycles because of common demand shocks such that b is expected to carry a positive sign.
In APEC, some countries are likely to follow their monetary policy and fix exchange rates for their most important trading partners. In this case, they lose the ability to set monetary policy independently of their neighbors. An ordinary least squares (OLS) regression of bilateral activity may be inappropriate in some cases. Stability in exchange rates could lead to a positive association between trade links and income links. This will then cause both high trade and coordinated business cycles. As a result, the association between these variables could be the result of countries' application of the OCA criterion. To identify such circumstances, I use an instrumental variable method. The regressions are instrumented by exogenous variables of trade flows. This analysis uses a gravity model. The gravity model is a rather simple but robust approach to estimate bilateral trade flow on the basis of cross-sectional data. It has been especially vibrant over the last decade, partly because of the proliferation of the new regionalism. The variables used in the two-stage OLS are (log of) income, income per capita, distance and geographic adjacency, which are typically used with gravity models. Table 1 reports the first-stage estimation (of bilateral total trade).
The first-stage estimation fits well. As expected, distance is negatively associated with trade. Countries that share a common border have significantly more trade than others.
Instrumental variable estimates are provided in Table 2 . At this stage, trade intensity has a significant and positive effect on the correlation of business cycles. The business cycles of industrial production seem to be somewhat better explained by trade than by the GDP. The two cases show that the impact of trade relations has increased recently. Next, trade structure is taken into account. Trade intensity alone may be insufficient for analyzing the correlation of economic activity. It may be important to consider endogeneity. Frankel and Rose (1998) , Kalemli-Ozcan, Sorensen and Yosha (2001) and Krugman (1993) stress the importance of trade structure versus the endogeneity hypothesis of OCA criteria. The estimated equation is as follows: log corr(Ei, E j) = a + b log(TIij) + c log(TSij),
TS stands for trade structure as measured by the Grubel-Lloyd indices (Grubel and Lloyd, 1975) .
5 X and M denote exports and imports. Equation (2) also can be estimated using 2-stage OLS using the same industrial variables. The variables in this instance are the same as in Equation (1). The result is shown in Table 3 .
The coefficients of trade structure are highly significant in the specification. Insofar as the countries with close trade links have highly similar trade structures, the endogeneity hypothesis of OCA criteria is confirmed in the latter part of the sample period. This case reveals that trade intensity has little or no direct effect on the correlation of business cycles. Therefore, the analysis drops the term trade intensity from estimated equations. The result is shown in Table 4 . The results indicate that the correlation of business cycles of trading partners is not driven by the simple aggregation of shocks transferred between the countries via direct trade channels. Not only the direct effect of bilateral trade, but also the structure of foreign trade induces the synchronization of countries' business cycles. Again, when describing APEC, the countries may tend to specialize in producing different products, which should make them more susceptible to asymmetric shocks and, supporting the OCA theory argument, less suited for a common currency. This high degree of economic diversity should be discussed in the context of the argument about endogeneity of the OCA criteria.
The Endogeneity Hypothesis of OCA Criteria and Indices of OCA
The introduction of a common currency
Although only a few APEC countries have expressed (unofficially) their desire to introduce a common currency, several countries have considered the possibility of adopting the common currency. Most APEC countries have increased intra-trade dramatically. They are relatively open economies. Increased bilateral trade intensity may lead to the divergence of business cycles if the increase in trade is due to the increased specialization as predicted by the view of traditional OCA theory.
Tables 5(a) and 5(b) present a comparison of business cycles of APEC countries with those of the US and Japan. The similarity of business cycles is measured by the correlation of indicators of economic activity. Fourth difference of logs is used.
In the first half of the period, the business cycles in APEC countries were not very high. Since then, some countries have grown rapidly, especially relative to the US. A so-called transitional recession has occurred in some countries. There was also a currency crisis in 1997 and 1998 in some Asian countries. These factors might explain the low correlations of business cycles in some countries. However, the development of these countries has been strongly influenced by growing exports to developed APEC countries. The convergence of developed countries and other countries have recently speeded up. The correlations of each country with the US were and have been generally greater than with Japan. The correlation of growth of industrial production between China and the US and between Korea and the US is relatively high.
Recently, many studies have considered Central and Eastern Europe (CEE) countries. Soon after participation in the EU in 2004, the new EU member states will consider a time table for accession to the EMU. Some studies have applied the same kind of method to this area. 6 Comparing these studies, the index is generally high. Some APEC countries have a lot of signs of convergence with developed countries, particularly the US.
Indices of endogenous OCA
The revealed trend of unification of business cycles in APEC is not surprising. Some countries exhibit endogeneity of OCA criteria. In this section, I use equations estimated in the previous section to evaluate the potential correlation of business cycles in the US and Japan. The equations used here are from Table 3 for 1981-1991 and Table 4 for 1992-2002. Table 6 presents the results.
A comparison of Tables 4 and 5 reveals that the correlation of business cycles in the US and Japan with those in APEC countries is slightly higher recently than those predicted by the indices in Table 4 . This is not surprising given that globalization of economic activity and significant progress in the coordination of economic policy has been 1981-1991 1992-2002 1981-1991 1992-2002 Western 1981-1991 1992-2002 1981-1991 1992-2002 Western ongoing. 7 However, potential business cycle correlations for some countries show small differences. Some countries need a fast convergence of business cycles for introduction of a common currency. To realize this condition, greater openness and higher shares of trade are needed. In some countries, less convergence is predicted than for the remaining APEC countries.
Conclusion
This paper considers whether or not a "currency union" in APEC countries is suitable from the view of business cycles and trade. There is some doubt as to whether there is a causal relationship between trade and business cycles. For example, Frankel and Rose (1998) demonstrate that trade links alone do not ensure the convergence of business cycles if countries are not sufficiently similar. This paper provides one solution. For introducing a common currency, the gain in active trade flows and convergence of business cycles, from eliminating nominal exchange rate variability through the formation of a currency union, is large. Many countries have been satisfied with OCA criteria with the US in spite of the fact that there is little possibility that APEC as a whole will introduce a common currency such as the dollar or yen. However, APEC's trade is already substantial and investment has already been liberalized. There are potential benefits to APEC of introducing a common currency. For currency integration, the US dollar is more logical in some cases than the yen. This debate has been characterized by a multitude of policy proposals. For example, the realization of economic growth is a primary consideration.
8 However, it is not sufficient to use only OCA theory. Further research is needed not only from academic fields but also from policy authorities and the business world.
